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(57) [gi^] 

[RIB] ^U1&&cpXl&1i.1&nV-J ?)ltplc£C2># 

^iMiiyic >jf)A2 



1 

ButBx^ u^ti^Sfnfb^©^.** 5 0 - 1 7 0 °CT- 
&0. *©^S#ii5IBW&^©*g«SfC*fL-t0. 0 

i ~ 6 fifi%-e&£ c i zftrntTzmmmMm. 
i mum 2 ] Htrtex * u >t£;fts«Hb^©$fi*si!ti 

IBW^?§^cDiftmfi{C*tL,-C 1 . 5-2. 5fi»%T*& 

set -r sit^ i ^msmmmmmm. 
imxm 3 ] ffiex ? u >tt*es«Hb£w tx u > 

# c ti 6 ©si j: o & & mm> h m\t*x & t » -rti *>— « 

fcl±r* SCi ««« 4 -T -SIB *m 1 Kl Bi£©Wt£HB¥ 

k i>x^;l/2/-#*- hRyy^^^i?^*-** 

[»*B5] >J 

x*U>tt*«.«Hb£*j£. 
y )l *n s<> M > 4 4 , 

iuiBx? u>1£7ftffi4k^$pz>ttj&tf 5 0—170 f cr 

*o. %<n^&mmmmm<oms.mtfti,-c o . o 

ta#^?§^©*t.aa(c» its-is sfi%-c& sci 

[«W8H 6 ] mrtax ? u >tt^tsffl{t^©^a^w 
mmmonsmicttux i. 5-2. sti^-cftsc 
4 £#as[ 4 -r s 4 Kiais©wei«p?g. 

7 ] mflBx ? b >tt^f&«Hbi^# trx u > 
k t*x-;i/XJi/*>. 7?yo-|-";ji/S 

«±T?* 4Ci £#15: 4 -T ■5»*514 tCiB«©W«S*» 

C 8 ] MS B#*3R x^U>*-^^ 

k S^x^l^-sK*- \-RZ?*J>ji?)l3.?J\,*}-#Z 
- h 4: 0 ^^,f¥*^jl«n^-SfeLh©il^*^W« 

jg^-c* set 4 -r sii^^4 iciBts©w«s^ 
m. 

y^AiS4. 

x ^ u >tt*«.«Hb£*I 4£^k 

HirlBx? U >tt^g^b^©$S*#s 5 0-1 7 0-CT 

1 - 6 Mfi%-c&£ c 4 *ifi -r zmm-mm'S. 
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[lS*Jf 1 0 ] wflBx^ U>tt^tt«Kb^«IOd«#« 

f?iaw«8JS©*gs*tc*f u r 1 . 5 - 2 . 5 *s% r 

* £ C 4 £#85[ 4 IT £ M#g 9 Kg Bt8©iS#?-SfBS. 
[ M*JB 113 B5IBX * U >tt *»RHb£«rti fx u 
>*-^-h, 7 4"; ax hy.il, 

RtfCft 6©§fzg<*J: 0 &4gf*>6S«<a*l>-rn*>— 

[I»#JI 1 2 ] HiiB^7K^W^?®«*5i^ u>^-^- 

h. ¥x.?)l,u-tf*- \-J&&i/ji9-)l>x.*}lt>-tf* 
- h <fc n &4iP*>i5Ji«tii-««±©«^t!*3RW« 

s 1 4 £#ii 4 -r £H*Ja 9 (ciBiE©i^^f m 

mm. 

[11*3113 3 H^vFijj^i, 

y^^AS4. 

#*&W&?§«g4. 

7 ;U * o > -fe' > 4 £ , 
20 huIBx 3- U >tt^figifillb^!gj©J«J^*J 5 0 ~ 1 7 0 -c-c 
*0. *©^**SBUlBW^^i©*gfifi{C>FfLr 0. 0 
l~6Sfi%-C*i3. mriB^^^O^>H2>©$Jl^Bff 
IB*»^««©«E-SS{c3sf 0 r 5 - 1 5 MS%-C£> S C 4 

mim 1 4 ] buibx ? u >tt^Ffis*o{b-^^©^a*^ 

fWBWWffii©IMUi«:»L.r 1 . 5-2. 5M%r 
*SC4?:#Si[4-rS g*^9f I 3 CClfltg©^^mfg 

Wo 

m?m i 5 ] mibx? u>tt^fi§fMbi^j# fx u 

30 >*-*'^-h, t*x-;UXJb^>, T^'JDxhyjl/ 

a«±-c*sc 4 £*5f»4 -r si«#ji i 3 {cia«£©i«» 
[ ii*« i 6 ] mumt&mmm&x- ?u>*)-# 

i/xfW-W - hZia'^^^^x?;!/*-^^ 
?g^-C*,SC4?r«#4-rSit*«l 3KE«OJ*»T- 

mmm. 

40 [l»*3S17] *V-F4. 
T^- K4. 

miiiJV- Ki7/- K4©ra{C/hfi3nri>SS^ 
®i?»4*^ > 

ma*-? Yv-jfxt, 

'J^^A1M4. 
#*S*«^«4. 
x * b >tt^figftMb^^4 . 
Miax^ u>tt^gs«j-fb^©i».^5 o - 1 7 o'er 
so $>0. *©#fi*59ulBW^^©^«ficc»Lr o. o 



3 

1 - 6fiS%T>&£ C i^fit^ U AWft. 

1 8 ] fyfBx^ U >tt>FfifWb^»OS«*5 

*4Cit«itt4ll*«l 7tefBi£<£>y 3^aH 

[ n#m 19] buibx ^ u >tt^ttnf bdtfew u 
f, t^-;i/x;u^>, r^yp-hy^ 
so* c ft e> j: o & es«ft s t *r ft^— 

[ n»3&9 2 o ] b«ib#*^w«^#* * u > * - # 

F* ^x^W-W-hR^^^^^W-W 

- h<t0tta*^e»«ftS-8J!^©»^***W« 

Attjfe. 

[1**212 1 ] #v-F<t, 
TV- Fi. 

ift^v f y ? 
y*$A*i. 

s?iBx^ u >&^mm<t^<Dm£<w 50-170 °cr 

fT8BW«SjK©iiamJttC» 1 . 5 - 2 . 5 ll%t' 
**Ci«M&-r*l»SB12 lCcBB*©y*^A* 

[ 2 3] Suffix * u >te^«S«tf t£«J# fx u 

K ex-;i/>ut^> 4 TZW-bVfo 

so'cft6<DS«i*^o&sg¥^6ja«ftsc^rft^— 

[ M«a 2 4 ] «rBB#*«««««l^x * U > * - # 

- F <* 0 tt*»*6a«ft4-««±(D«^Mc*W« 

««r * 4 c i i -r zm&m 2 3 ccia*© y * -5 

[0 00 1] 

ft *mm l x mm 3 ft Sigffl^siisst&tf ^-)A2* 
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^;l/*tc*(;S^XtC<fcSm?fe(DI^S (swe 1 I in 

acf y * •> a 2 *«*«:BBr 4. 



[0002] 




















[000 3] 










10 [ftffcfciSK 1 ] 


*i 




47 2, 


4 8 7 n&n 




*i 




66 8, 


5 9 5 #&*8 




*E 


l#f*J&5, 


0 2 8, 


5 0 0-S|&$8 




#i 


i«VlPflt5. 


44 1, 


8 3 0 ^£fg 




*E 


i«WF*5. 


46 0. 


9 0 4-Sf-fifg 




m 




54 0, 


7 4 1 




m 


i«f«FJS4 , 


3 0 3. 


7 8 4#&tt 




m 




43 7, 


9 4 5fii 


[WW* 9] 


m 




6 3 9, 


5 7 5£3B 


[WIWtK 1 0 ] 


HmftfaSlS. 4 7 4, 8 6 2^ 



20 « 

[*«*P*K 1] J. Appl. Electroch 
em. No. 5, p 63-69 (1995) 

«±©W«SS8«K:«JI? 3 ft fc y 9 0 A» 6«® 3 ft/c 
'Jf^Alifli, -«8WCC|K^BS<D^;Un>r^F 
(chalcogenide) r&£mmit^lft?S^ft 

[0004] c©<fc5&*»fc*ji>rw:* ttasftirm 

30 ttm-r*ira«pK:, y ^^A^*>*»iRrs*v- f 

^»3ft*ra«-f*>©i«ft^iKiEu, y^^A>r 
*>««»ib^w*v- F®ft»*6Hir«»ft*aD 
ry *+>kt FrtccMo v v*sft*o 

[0 00 5 ] y A 2 ^«ffi«*H«#l 1 *4 , 

47 2, 487^#B, »4. 6 68. 5 9 5ffi«, 
»5. 0 2 8, 5 0 0ffi*. *5, 44 1, 8 30^ 
ftm, »5, 46 0, 9 0 4^>$gROJfl5. 540, 
7 4 HWMBK||5%3ti"Clr»*. 
40 [0 00 6] f>F7^ FRtfX#>^y ^AfiRfi© 

A-f*>*s»A3htL i .C.*s»fiR3ft4=J-^XX 
«SI6*<b'<D^-?}<>TV--FCCffiOS^/Co CCDJ:^ 

ttWftWffftT y ^^Aiiry- f*W 
L/cHrtb"C(Di:^ic 4 y^«?Att*-#>r F*6 
ar«BK«rai;r y ^^A3waRiRSft4*v- F«c» 
ab-r^o H5feasnawcc«y f^Br/- fccro 

^-^r>rt(cSO*#A3ftSo *?ftrttcy ^^A^feJS^ 
so ti4ci«a^. a/c y*$A*j-rf**s*i5©rtt 
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[0007] c<Dm<D<j*yA2xmmmmMmte> m 

3 9MiC*JHZtiX&9t 3 tlX i* fc. 

[000 8] &ifi. ^ >; x ^ u >^t^s^(*Ro s 

[ 0 0 0 9 ] XMftgfm4 . 3 0 3. 7 8 4^&IR(C« 

[0010] SiS. #'JT^ 'JO - h >) HXiXtf >) y )V 
*a fx ij x>&£©&^tti«^(c&$StfWtSlI 
JBrft^Jra^fcyjuw^ <) -7- ss?e«c<fc 9 ^ *>e?s@[ 20 

#ft±3ft;fc£l>5C£#fR£;*:h,TI,>5 ( J. App 
l.Electrochem. No. 5, p 6 3- 
6 9 ( 1 9 95)). itc. *H^I*^4. 7 9 2. 5 

[0 0 1 1 ] c©J:SttW#**J!m©ii£tctt. 

&j *>mmv<Dj:'>! l cmmLx^2>tcibic, mm&M 30 
^cc«. v<D&mic&^xmi&nmmtmw&& 

[0012] *fc. mmmm. mi^'af^*-* 

NiT b' k%.foUX'ftM2ti-0'0 2mikmmi3 
X D r m?tf2©*fgg|§©#> 3 £ A S < t Z> t (, >5 RJJ 

H*#*S. 40 
[0013] 

0 J: SfT 4MB] *Ct\ 
c^^i-rs^i >;^^A2;>:m?tb©*^5&s*f 

[0 0 14] Sfc. *^HJ*5^U«fc J 5i^€.^2aW 

«. mm<D&^tj;M&*mLtcm'tmmw.*mmi,x# 
>)■?-■? h i) v zzmicmmmMmw^mstitcmft^- 
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^mmm^mmth^txsy^. 

[00 15] Sfc. #^#8?&l/J:5<!:-f SJ?l3BlW 

m o x m m 3 ft s y * t> a 2 acwt*««-r & c t r & 

[0016] 

fc&ct, ^©'j^-f A2^?feccyifflsn 

X 0 . 0 1 ~6SS%3S>{C$«>St: <t£#»<!:-fa. 

[0017] -®B<)«:ffiffl§n^>wtsmfs^«. 
Am&mmmLic®M2i*tcJ*>&mtoxi>^x> y 

[0018] l^L/, mrse©«t , >&^«r}isr#s* 

: m^<ommm<mmt. mmnmimtmiffimt 
<D2i&ftm (Km&mmb, 437. 945m *a 

ftPtmS, 639. 5 7 5S9) t*SA>, 

mim wmftwrn 5 . 474, 86 2^$g. 

^5. 6 3 9, 5 7 5f&U) T^-So C 
©«fc 5&2 RE^^WtS^iR^ 3 ^*W^?S«5C^* 

tztmtL. c©«t i 5{c^-^2S*s^4wr5 
br*>6^^mB#«:^«-^2S^*wrs*- 

h*SV5 1 ^AW , ^>©'C>^-*U->'3>HU© 

^©asfc^aw^s^^f -S C £ K J: 0 . fs©— 

?fe©p?g^^. rtgpffits©tffln, RO'«smsfi©ffiT^c 
£'©ra®*j»»-c#s. 

[00 19] C©i-5iC^-M^2fi*£^?:WrS* 

-tf*-M;t. *ftwx&m2tiz>#*mmmmm<D& 
m&tctSLxo. 01-611%, s*l-<«, 2mm 

^-^*2®S^r?rW'rS h 

*5o. 0 1 *£%*?«©*§£■«:«. ffe©#7k*S«K*iPif 

e©*ffirsisr 4 c £ * w$ij-c # ztm&j&i&xz & 

^. — ^. 6fifi%«r^A*«^{C«. J»*jWRC^«) 
(cm?ft©<gStt^ ; Sr?l<!:-rS!*T,^*0. tB*tB<Jtcffe©# 
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*£fjB-**i*«*.&. j^jg-sst 
m 2 £ *> - *** - h *as mm<D*w x-&m 

[0 02 0 ] *fc. C0J:9KJHR-J&R2*lte** 
■T?.*-^-F£Ottt, FX« 

[002 1] #^{c&SW«S^©#*SW«&i« 

SSKIJ. e-u>#-tff*- FXl*e©R3W*tem 

ft&^if. Witt*. i*U>#-3K*-F. 7'nfl/> 
*r— sK^t— F ft £©83tt# F. y^?-Jl/*-!jf 

* - f ft zamm* - - f ft £'*> 6 s«n s 

[0 02 2] *^HJ4C^SW^^«';^^A^*> 
JB3ft&„ 

[0 0 2 3 ] S£oT. #*6W:M^LJ:5£TM&2B 
[0 0 2 4] **fil»>WB*OJ:9£-rSS*2B« 

* *) Am. <fc o ft s 

[0 02 5] 4^KffiS4rtMlfftt. 
ftlft-MKK ft < . * ©£« 4> 4.fci«©ilf3t?tffl-r 

•So *^Kte(,»Tffiffl«i«gft v?y&&<DmtLx 

it. LiPF,, L i B F , , LiAsF,, L i C 1 
O.. CF 3 S0 3 Li. L i C (CFj SO, ) 3 , LiN 
(CJ^O,)^ LiN (CFjSO,) LiCo 
O,, LiNiO,, LiMnO,, LiMn,0 4> Li 
Ni 1 -xCo xO,ft£*#W6*l3. 

[0026] *^©»3 H>ras©<fc 5 ft*^ 
t*dt. c©«t-5ftaa < j«Tia©3as©«g«icj;- 5 

I 0 0 2 7 ] 1 JBWt*. A -f*>*i«ttttJ 
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nlfilft* v — F £ 7 ^ — F £©r^cS^m8?ff£#A 

?z<)?va2 %.nm&wk? z c £ x$> s„ 

[0 02 8] -e©Uf 2 SHi». U^An'tf^iJ&lfcffl 
lijfifcft * V - F £ 7 J - F £ O^CC-fe /•« U - $ £jf A L 

■7- cm&mztm l r&«£ 3 * r»a 3 ntc 

iS#^*»Sf Sr^tf * A 2 C £ -c 

[0 0 2 9 ] ^©Jg3Smt, y*9A^:*>jWRttlH 
ftT y- F©^ffi5CMfB» 1 SW£J*£ir SfcfcfCtitft 

3 n s wtimfis^R^^-^*^^©®^** a a 

20 C£-C*-5.. 

[0 0 3 0] ta©!! #IPJ3K:<&& 'J 5^ A 2^« 
fUKCiJO-TJi. *v-F£. T^-FS^ISS^fSS 

r £ ixffii^iFtc tec > riaffl S ti 4 K J: •) Wi 3 n/c 
*>©T4>n{i. ^iJ{c©JRBtift^„ 
[0 0 3 1 ] 

[^©3ijs©^3 «t, xmjizmmMRvmm 
*mcximt<cmw-?z>. l^u. c©<fc^ftnffiwc 

=fc -C*^I3*J*IJRB 3 fe©r«ft t> £ t> ^ c £ «m 
30 ^s-cfefti^ TfeilJiSPil&o'ttfxtai-effifflsn/cL i 
PF,UB *©*8*t*5S;^tt©»SS3 tir t > ft t >«?ifei* 
lu^ciffits,!), W«*fl?«©«jt^ccffiffl3n 

fc^«.-7-;U5. (Me rck) tt©«7tki*^U^^ 

©Mp a D r*>o. ^r©3IKWT;i/=f>^ (9 9. 9 9 

9 9%«±) #H«Trif ofc 0 

[0032] <mmm i >m«s;-7> F^rtJcBtB©* 

K, 7 0-80 XX&*tetim&XfflbS-1£lL. ^(C. 
m^ff^ffi'S-r^^^^^yi'^fSfClM LiPF, 

40 assR*Ji!a-r#*ai©L i PF.*Atifc«. 
*n-<>-fe-> (fb) 4AnraiL<sg- 3 -CBuf2 i ;5 1 ^ 

A^)Stg?:ig»?3-a/c <> 

[0 03 3] C©B#, x^U>*-#^-F (EC) : 
y ^;Ux^;l^-tf'*- h (EMC) 
*-F (DMC) : 7;M-ti^>-te*> (F B) ©Mtk 
«3 0 : 3 0 : 3 0 : 1 OCCiSHLlfc. 

[0 0 3 4] ;A^C. (VC) 

is 3 n a mn?«©!^«SK: l -c 2 cc ft 4 i ^ tc 

50 i^Lr*«W{c«4««tlllliR*|WftLA:. cn^r* 
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mm 1 1?& 0 ^ u xmmcmm -> tcmmm 1 tc£ 
[0035] <mmm2>m^utcmmm i cc&^r, 

EC : EMC : DMC : F BCDS»Jt*3 0:3 5:2 

5: i otcmmutcctzm^xiz, m&m i<o^mt 
<k & v > y'jvmzi mv $> 

[0 03 6] <mfcm2> >taS^> HUrtCCStBODE 
Ci^KtihtvtcUm^^Ktitcmc, 7 0-8 0°C&C io 

[0037] nMmz&m-?2>y' : yz?v?mm 

KIM Li PF 6 i§Wgltlr^M(DL i PF 6 £ 
Aftfcf£, EMC, DMC&^PC£Anr$[U<tio 

[0 03 8] C(Dm. EC : EMC : DMC : PCCDS 
mmt3 0:40:2 0: 1 0 CCf^L/c 

[0039] vczsmztizmmmommmic 
ti^^s^L/c. cn^ms^i3i-r^ 0 f ItHK 20 

icmmZ'if o /cUSSW 3 fc £ if > ^JHRtt 3 fir & 

<£>0 

[0 04 0] <3WW4>»»Ofc*iH*l{clBI,vc. 
EC : EMC : DMC : PC©iiSJt£3 0:50: 1 

0 : 1 OKPigbfcC Ttt. 3Q&0fl3©;£&£ 

SyStaUtTSo ■eL-CH^(C^^ffo^JS044iC 

J: £ > y'j^mt 5 ffl-c* £ . 
[0 04 1 ] <tb&fiaj 1 - 4 >fjaiLfcJllfeC«l 1 L 

4<ti5j^icL-c. vc^#fln-a-r«:^§n/cwti^« 30 

*J. tb©Wl©-9->^JU^«2ffl. J±$3#l2*iJ:t>'3© 
-?>vOMg(tt4<l, itlS^!l4<0-9->^HKtt2fflr* 

[0 04 2] <imW5 - 9 >«Tj$l,fc#lJS0i 1 ©Wt£ 

mjgjSfcfcoT. ^Snffl<hU'CVCtc^-c-7 , a-'N->^ 

;bh> (propane sul tone) 2 fifi%^ 
Myfcfc©£;feb&0i|5. 7'cm->*;l< h> l . ott% 

pyfjU-fMl. 0fiS%aSJJDl-fcfe©£J:b$3F!l 
9tcl,fc 0 

[0043] <9mM>m&otc9mM 1 - 4 ttmm 

1 - 9 owflMjgffl&fUfli or Tie© j: 5 a r^vtmft 

[0 04 4] istra-^y-s'^RUtT-lzt^i&m&L 
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TL i CoOi&D^mffliLT^-tf^^^&tt 
Ufa. 

[0045] B«IB* V- Ft£ttmBl$$!& 3 2 0 wm+" 
t-;7'OI : i'$--7l/-l ; (doctor blad 
e) iifflbt, mSifil 4 7 wmf, e*J4. 9cm 

fc„ rji-5-^A?g©H!jMa«, ->^u-^+ty>s 

O'T -fe h > L W^MSHc f- 7* > 7 ;l/ * =y 4 

[0046] 7 s-~ vnmffitym>wmtcw.* 

[0 04 7] N-yf^foij F>Ro*r-t: 
utcummmiafe&mt itt- >jf>7W7 y f/ 

Lt^'/*-*>7T>fA (MCF) ^fflUdi C 

U- K4ffifflUT/13»si 78 (imt*0, ifaA 5 5. 1 
cm-C$)t3. N-y fJPfOV h->R^Ti2 h>4jg^ 

c ti*m£ Lxmm Ltcmmmmim** 1 u- 3 - 

> yfttc j; «j ^ - r- ^ > r suica u /caig?m±:(c 
a - f ^ > ysi^ieM l-t r ^ - Kma«4»j» l/c„ 

[0 048] — H«fefi»l 1 - 4Rz?tmm 1 - 9©W 
[0049] lute* V - h*^SSJ>*T ^ - K«@S© 
A2^S?ft*^(Sbfc. 

[005 0] C© c fc'5{C^Sn/cS^© , ;^^A2^C 
S?fetC*tLrrtg|5S$t. »©g^OSO-2C?§S4#J 

m l . ^©MS^Tie* 1 . « 2 &em 3 ecin-r. «c 

*j. *1 *j<fcO'^2*(i:*jt^-c. Sffittiff&!&g©|S£© 

4I'J^) 4*To 
[005 1] 

[an 



(7) $#132 00 3- 1 6 3 0 3 2 

H 12 





(o 














(rcohmj 


ocv 

(\0 


ff £ 

(mm) 


S3 

(s) 




OCV 
(V) 


(mm) 


as 

Or) 


(mohm) 


OCV 
(V) 


mm 

£*) 


it* 


75.0 


142.0 


4.2 


3.9 


12.5 


230.0 


4.2 


4.1 


12.6 


88.0 


0.0 


6.7 


«1 


57.0 


92.0 


4.2 


3.8 


12.4 


161.0 


4.2 


4.1 


12.4 


59.0 


0.0 


6.8 


TO 


66.0 


117.0 


4.2 


3.9 


12.4 


190.5 


4.2 


4.1 


12.4 


73.5 


0.0 


6.8 
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